Background: Bariatric surgery is expanding to meet the global epidemic of morbid obesity, because this surgery is successful in achieving sustained weight loss. After having recently established a rat model of gastric banding, our aim now was to investigate the relative fat mass content and the feeding patterns of gastric banded rats.
Introduction
Currently, there is a growing world epidemic of overweight, obesity, and morbid obesity.
1 Surgical treatments are more effective than nonsurgical treatments for weight loss and control of co-morbid conditions frequently associated with obesity. 2 For morbid obesity, bariatric surgical procedures are the only effective therapy, and provide greater and more durable weight reduction than behavioral and pharmacological interventions. 3, 4 Understandably, the use of bariatric surgery is expanding exponentially to meet the global epidemic of morbid obesity.
1,2
Bariatric surgery with gastric banding induces a substantial weight loss due to a decrease in fat mass with relatively less reduction in the components of fatfree mass, and without significant deleterious effects on body composition. 5, 6 In the phase of rapid weight loss that follows gastric banding, there is a preferential mobilization of visceral fat, compared with total and subcutaneous adipose tissue. 7 Restrictive obesity surgery has been shown to result not only in sustained weight loss, but also in improvement in eating behavior. [8] [9] [10] [11] After being submitted to restrictive procedures, patients report a new experience of fullness and a reduction in their hunger sensation. 8, 11 After having recently established a rat model of bariatric surgery with gastric banding, 12 we have now investigated the eating patterns displayed by Wistar rats submitted to gastric banding in comparison with those of sham-operated rats, and we have also monitored changes in relative fat mass content of the rats. 
Rats Submitted to Gastric

Material and Methods
Animals
Eighteen male Wistar rats (125-150 g) purchased from a local breeder (Charles River, Barcelona, Spain) were maintained in individual cages under controlled temperature (21-23˚C), humidity, and light (12 h light, 12 h dark, lights on at 07:00 h), with ad libitum access to standard rat chow (A04, Panlab, s.l., Barcelona, Spain) and tap water. Animals were acclimatized to the local facilities for 7 days before surgery, and only healthy growing animals were used in the experiments. Rats were randomized into two weightmatched groups to be submitted either to gastric banding (n=4) or sham gastric banding (n=14). All procedures were approved by the local Ethics Board for Animal Research and followed the European Union laws on animal protection (86/609/EC).
Gastric Banding
After an overnight 12-h fast, rats were anesthetized by intra-peritoneal injection of a mixture of ketamine 60 mg/kg (Imalgene 1000, Merial) and xilazine 12 mg/kg (Rompun, Bayer) according to body weight. Prophylactic antibiotherapy consisting of 1.25 mg ampicilin (Cilin, Quimedical) plus 1.25 mg flucloxacilin (Floxapen, GSK) diluted in 1 ml of sterile water was administered intraperitoneally immediately before surgery. The surgical technique for gastric banding and sham surgery was performed as previously described.
12 Both groups of animals were given 5 ml of sterile warmed saline subcutaneously to avoid dehydration and allowed to recover spontaneously from anesthesia and surgery. Rats were returned to their home cages which contained a pre-weighed amount of food.
Feeding Studies Protocols
Body weight was measured daily at 09:00 h using a scale (Monobloc, Metterr, Toledo, USA) recording to the nearest 1 g, and the remaining food in the hopper was reweighed at the same time using a scale (Kern, KB 5000-1) recording to the nearest 0.1 g, which allowed daily food intake to be calculated. Feeding studies were started on the 20th day after surgery, and were allowed an interval of three overnights in-between studies, for animal recovery from eventual study distress.
Night-time Feeding Study
These animal studies were carried out in non-fasted rats, starting out 1 hour before the onset of the dark phase (18:00 h); food intake was measured at 1 hour before dark and 1, 2, 4, 8, 12 and 24 hours after dark (19:00 h).
Fast and Re-feed Study
Animals were fasted for 24 hours before the study and re-fed in the early light phase with a preweighed amount of regular rat chow; food intake was measured 1, 2, 4, 8, and 24 h after re-feeding by weighing the remaining food in the hopper.
Epididymal White Adipose Tissue Weight
At 26 days after surgery, all rats were sacrificed. Epididymal white adipose tissue pads were removed and weighed using a scale recording to the nearest 0.001 g (Kern 440, Version 3.2).
Statistical Analysis
Results are shown as means ± SEM, unless otherwise specified. Unpaired t-test was used for comparison of the means between the two unpaired treatment groups. P<0.05 was considered to be statistically significant.
Results
Male Wistar rats were submitted either to gastric banding or to sham surgery and were followed-up for 26 days after the surgical procedure. Only rats submitted to surgery that recovered successfully and survived until the end of the experiment were used in the statistical analysis presented in this report.
Mean body weight was comparable in the two groups of rats before they were submitted to surgery: gastric banded (175.5 ± 6.6 g) and sham-operated (171.4 ± 3.1 g) rats, respectively (P=0.54). After surgery, gastric banded rats showed a decrease in weight gain when compared to sham-operated rats. This difference was statistically significant throughout the time-span of this investigation. The
